Indoxyl sulfate downregulates renal expression of Klotho through production of ROS and activation of nuclear factor-ĸB.
Klotho, an anti-aging gene, is expressed in the kidneys, and its renal expression is decreased in chronic kidney disease (CKD). The present study aimed to examine whether renal expression of Klotho is regulated by indoxyl sulfate, a uremic toxin, using rat kidneys and human proximal tubular cells (HK-2). The effect of indoxyl sulfate on renal expression of Klotho was examined using (1) Dahl salt-resistant normotensive rats (DN), (2) Dahl salt-resistant normotensive indoxyl sulfate-administered rats (DN+IS), (3) Dahl salt-sensitive hypertensive rats (DH), and (4) Dahl salt-sensitive hypertensive indoxyl sulfate-administered rats (DH+IS). The effects of indoxyl sulfate, inhibitors of nuclear factor-κB (NF-κB) and an antioxidant on the expression of Klotho in HK-2 cells were examined. DH+IS and DN+IS rats showed decreased expression of Klotho mRNA in the kidneys as compared with DH and DN rats, respectively. Indoxyl sulfate suppressed the expression of Klotho mRNA and protein in HK-2 cells, whereas an antioxidant, N-acetylcysteine, and NF-κB inhibitors, pyrrolidine dithiocarbamate and isohelenin, alleviated these effects. Indoxyl sulfate downregulates Klotho expression in kidneys through production of reactive oxygen species and activation of NF-κB in proximal tubular cells. Indoxyl sulfate may be involved in reduced renal expression of Klotho in CKD.